REMARKS 

Reconsideration of the above-identified application in view of the amendment above and the 
remarks below is respectfully requested. 

Claim 2 has been canceled in this paper. Claims 1 and 3 have been amended in this paper. 
No new claims have been added in this paper. Therefore, claims 1 and 3 are pending and are under 
active consideration. 

Claims 1-3 stand rejected under 35 U.S.C. 101 "because the claimed recitation of a use, 
without setting forth any steps involved in the process, results in an improper definition of a process, 
i.e., results in a claim which is not a proper process claim under 35 U.S.C. 101. See for example Ex 
parte DunkU 153 USPQ 678 (Bd. App. 1967) and Clinical Products, Ltd. v. Brenner, 255 F. Supp. 
131, 149 USPQ 475 (D.D.C. 1966)." 

Insofar as the subject rejection relates to claim 2, the rejection is moot in view of Applicant's 
cancellation herein of claim 2. Insofar as the subject rejection relates to claims 1 and 3, Applicant 
respectfully traverses the subject rejection. 

Claims 1 and 3 have been re-written so that they are no longer directed at a use; instead, 
claims 1 and 3 are now directed at a compound preparation. As a result, the ground for the rejection 
is no longer applicable and should be withdrawn. 

Accordingly, for at least the above reasons, the subject rejection should be withdrawn. 

Claims 1-3 stand rejected under 35 U.S.C. 1 12, second paragraph, "as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant regards as the 
invention." In support of the rejection, the Patent Office states the following: 
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Claims 1-3 provide for the use of cinnarizine and 
dimenhydrinate or their physiologically compatible salts in 
combination for the treatment of vertigo of any genesis, but, since the 
claims do not set forth any steps involved in the method/process, it is 
unclear what method/process applicant is intending to encompass. A 
claim is indefinite where it merely recites a use without any active, 
positive steps delimiting how this use is actually practiced. 

Insofar as the subject rejection relates to claim 2, the rejection is moot in view of Applicant's 
cancellation herein of claim 2. Insofar as the subject rejection relates to claims 1 and 3, Applicant 
respectfully traverses the subject rejection. 

The subject rejection is predicated on claims 1 and 3 being "use" claims. However, as noted 
above, claims 1 and 3 are no longer "use" claims, but rather, are directed at compound preparations. 

Accordingly, for at least the above reasons, the subject rejection should be withdrawn. 

Claims 1-3 stand rejected under 35 U.S.C. 102(b) "as being anticipated by the work of 

Halama." In support of the rejection, the Patent Offce states the following: 

Specifically, Halama teaches an Arlevert composition (i.e. 
combination of cinnazirine and dimenhydrinate) in the treatment of 
peripheral-vestibular and cerebral vertigo and the concomitant 
symptoms (see English abstract vs. instant claim 1). In particular, 
Halama teaches a control therapy where a tablet formulation of 
Arlevert was given and vertigo endpoints were evaluated using a 
cranial topography method (see page 1424, column 3 and table 3 vs. 
instant claim 2). It is further noted that the tablet Arlevert further 
composed of adjuvants and/or additives such as magnesium stearate, 
hypromellose, cellulose, etc.... (German copy and see 
http://www.gelbe-liste.de ). Accordingly, the teachings of Halama 
anticipate claims 1-3. 

Insofar as the subject rejection relates to claim 2, the rejection is moot in view of Applicant's 
cancellation herein of claim 2. Insofar as the subject rejection relates to claims 1 and 3, Applicant 
respectfully traverses the subject rejection. 



4 



Claims 1 and 3 have been amended herein and now read as follows: 

1. A compound preparation for dizziness comprising 
cinnarizine and dimenhydrinate or their physiologically compatible 
salts in combination for the treatment of vertigo of any genesis, 
wherein, in the combination, the dosage of cinnarizine and 
dimenhydrinate is reduced 2.5 times as compared to corresponding 
therapies with cinnarizine and dimenhydrinate individually. 

3. A compound preparation for dizziness comprising 
cinnarizine and dimenhydrinate or their physiologically compatible 
salts in combination along with pharmaceutically compatible 
adjuvants and/or additives for the production of pharmaceuticals for 
the treatment of vertigo of any genesis, wherein, in the combination, 
the dosage of cinnarizine and dimenhydrinate is reduced 2.5 times as 
compared to corresponding therapies with cinnarizine and 
dimenhydrinate individually. 

Support for the amendment to claims 1 and 3 may be found in the present specification, for 
example, at page 7, lines 11-16. 

Claims 1 and 3 are neither anticipated by nor rendered obvious over Halama for at least the 
reason that Halama does not teach or suggest a compound preparation in which the dosage of 
cinnarizine and dimenhydrinate is reduced 2.5 times as compared to corresponding therapies with 
cinnarizine and dimenhydrinate individually. Instead, at best, Halama merely discloses that 
cinnarizine and dimenhydrinate may be used in combination to treat vertigo. Halama does not teach 
or suggest that there is a surprising, super additive synergism in the combination of these compounds 
nor does Halama disclose that the dosage must be 2.5 times lower to provide the super additive 
synergism. This surprising teaching was mentioned only for the first time in the present application. 
In this context, other surprising effects of the combination of the present invention are disclosed on 
page 7 of the present specification. The advantages are also disclosed in the examples discussed on 
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pages 7 to 1 1 of the present specification. These findings are surprising and would not have been 
expected by a person of ordinary skill in the art. In fact, these findings have recently been published 
by Applicant in numerous scientific publications. For example, the results of Study III on page 8 of 
the present specification have been published in Clinical Therapeutics , Vol. 26, No. 6, pp.866-877 
(copy enclosed), and the results of Study IV on page 9 of the present specification have been 
published in Clin. Drug. Invest ., 2005, 25(5):377-89 (copy enclosed). 

Applicant respectfully submits that it was necessary to know the results of the examples 
given in the present specification in order to understand the full extent of the present invention. A 
person of ordinary skill in the art was not in a position to make the present invention based on the 
teachings of Halama nor was the present invention suggested in any way by Halama . 

Accordingly, for at least the above reasons, the subject rejection should be withdrawn. 

In conclusion, it is respectfully submitted that the present application is now in condition for 
allowance. Prompt and favorable action is earnestly solicited. 

If there are any fees due in connection with the filing of this paper that are not accounted for, 
the Examiner is authorized to charge the fees to our Deposit Account No. 1 1-1755. If a fee is 
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required for an extension of time under 37 C.F.R. 1.136 that is not accounted for already, such an 



extension of time is requested and the fee should also be charged to our Deposit Account. 



Respectfully submitted, 
Kriegsman & Kriegsman 



By 



Edward M. Kriejasman 
Reg. No. 33,52^ 
30 Turnpike Roa'd', Suite 9 
Southborough, MA 01772 
(508) 481-3500 



Dated: (}^X \\lc&*& 

I hereby certify that this correspondence is being deposited with the United States Postal 
Service as first class mail in an envelope addressed to: Mail Stop Amendment, Commissioner for 
Patents, P.O. Box 1450, Alexandria, VA 22313-1450 on h^A (<•(, 
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INTRODUCTION 

The maintenance of balance in humans requires an 
active sensorimotor control system for keeping the 
body inside its limits of stability.' This complex phys- 
ical task is based on finely tuned brain processing of 
sensory inputs provided by the vestibular, visual and 
propnoceptive systems as well as the cognitive sys- 
tem. Data mismatch induced by unusual and there- 
fore unadapted stimulation of the intact sensory sys- 
tems, or pathological dysfunction of any of these 
afferent components or of the brain centers integrat- 
ing these signals may lead to the symptom of verti- 
go. • Many diseases, such as coronary heart disease 
hypertension, or diabetes may be involved in the 
pathogenesis of unsystematic balance disorders- how- 
ever, systematic vertigo is caused by disorders 'of the 
vestibular system. 4 

Chronic vertigo is more common than vertigo 
...used by acute vestibular loss. Yet, acute unilateral 
vestibular loss can have considerable impact W 
hwause it immediately leads to rotatory vertigo 
attacks accompanied by spontaneous horizontal- 
■otaioty nystagmus, postural imbalance, nausea 
vomiting, and other vegetative symptoms. 2 In addi- 
tion, sensorineural hearing loss, tinnitus, and aural 
lullness may occur. Patients presenting with acute 
vestibular failure are confined to bed rest for up to 
I week - Symptoms caused by acute unilateral vestibu- 
lar loss are progressively compensated by physiologic 
adaptation of the brain to the modified situation 5 

In general, the long-term prognosis is good with 
respect to patients' ability to manage their daily activ- 
ities. However, activity restrictions for the patient 
may persist, and chtonification of vertigo symptoms 
may occur, especially in elderiy patients .« The preva- 
lence of acute as well as chronified vertigo increases 
with age, and imposes great limitations on a patients 
activities of daily living Patients with vertigo are 
prone to frequent falls with corresponding injuries e 
Patients' insecurity while standing and loss of self- 
confidence as a result of vertigo may further lead 
to their chronic immobilization. The social conse- 
quences of vertigo, together with the increasing age 
ol the population, underscore the importance of de- 
veloping effective antivertiginous therapies for both 
individual care and phaimacoeconomic reasons 10 

Due to the complexity and diversity of the patho- 
genic mechanisms underlying vertigo, pharmacologic 
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as well as physical therapy approaches have been 
used in its treatment. Drugs used in the treatment of 
vertigo include antihistamines, calcium antagonists 
histamine analogs (eg, betahistine derivatives)' 
diuretics, neuroleptics and other psychotherapeutic 
drugs, corticosteroids, and hemorheologic agents 11 
Two commonly used agents are cinnarizine, a selec- 
tive calcium-channel blocker, and dimenhydrinate 
an H, antihistamine; these agents have been used 
successfully for many years in the treatment of verti- 
go. Cinnarizine acts as an inhibitor of vestibular 
excitability by suppressing calcium influx into 
vestibular sensory cells. Through its specific inhibi- 
tion of calcium entry into- arterial smooth muscle 
cells, cinnarizine improves cerebral and cochlear per- 
fusion."-" Dimenhydrinate exerts antivertiginous 
and antiemetic effects via its regulatory potential 
affecting the vestibular nuclei and closely associated 
vegetative centers in the brainstem. 15 - 16 

For more than 20 years, a fixed combination of 
these 2 drugs has been successfully used for the treat- 
ment of vertigo of peripheral, central, or combined 
peripheral/central origin. The rationale for creating a 
iixed, low-dose combination of the 2 drugs is based 
on the dual mode of action of the individual compo- 
nents. Since its introduction in the market, a total of 
17 controlled clinical studies have been conducted on 
the cinnanzine-dimenhydrinate combination The 
proven efficacy and good tolerability of the fixed 
combination versus various standard therapies in 
the treatment of chronified vertigo have been well 
established in 7 randomized, double-blind, placebo- 
and/or reference-controlled clinical studies of patients 
with various types of vertigo. To our knowledge 
Ae study presented here is the first to evaluate this 
drug combination in patients with vertigo due to 
acute vestibular disorders. Acute vestibular loss is 
usually treated with several different drugs. The ideal 
medication should, however, suppress the sensation 
of vertigo, help restore normal balance, and prevent 
vomiting, and should not impede the normal process 
of recovery from the vestibular lesion. 5 The present 
study assessed the efficacy and tolerability of the fixed 
combrnation of cinnarizine 20 mg and dimenhydri- 
nate 40 mg in comparison with the respective mono- 
therapies cinnarizine 20 mg and dimenhydrinate 40 
mg m the treatment of vertigo due to acute unilateral 
vestibular loss. 
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PATIENTS AND METHODS 
Study Population 

Adult inpatients at the ENT Clinic at the University 

£J5? t T h0 had venig0 due to acute S3 

vwvpl u ° r UnUateral vestibular neuropathy 

ZaJ 2 7 CXamination of saze-evokejposi- 
uonal, and calonc nystagmus (monitoring of side dif- 

feiLT 8 ° f P^-^ographv 
E wT* Why [ENGD. Exclusion 

SnH? , accoid f nce with the fixed combinations 

05 induded convuk ™ seizures 
suspected compressive intracranial processes angle 

Sre^nT. ^° ,ntestoal ^er, acute intoxication, 

Wome TwtT **** and alcoh <>' abuse- 
Women who were pregnant, boating, or not practicing 

3K d r Urin .8 th e study "period were JZ 

Judy medSn """"W 00 " *V other than the 
study medication was not permitted during the study 

Protocol 

comrollJ and0 f Zed ' double - bli n* reference- 
controlled, single-center, parallel-group Phase III 



clinical study was conducted at the ENT Clinic 
University of Rostock, Germany It was performed in 
accordance with the principles of Good Clinical 
nST T r^ recommen dations of the Declaration 
of -Helsinki (1989 revision): The study was approved 
by the appropriate local ethics committee All 
patients-were informed about the study in detail 
(orally and in writing) and gave their written 
informed consent before enrollment. Patients were 
randomized to 4 weeks of treatment (1 tablet 3 times 
da,ly) with the fixed combination of 20 mg cinnar- 
izme and 40 mg dimenhydrinate, cinnarizine 20 mg 
per tablet, or dimenhydrinate 40 mg per tablet All 
patients also received a 15% mannitol infusion as 
standard therapy during the first 6 days (Figure 1) 
The patients stayed in the hospital during the first 
week of the study period and were subsequently dis- 
missed to conunue their respective drug therapies 
at home^ Patients underwent an entry examination 
(before the start of treatment), an intermediate exami- 
nation (after 7 ± 2 days), and a final examination (after 
2» ± 2 days). At each visit, vertigo symptoms, vegeta- 
tive symptoms concomitant to venigo, and other 
symptoms concomitant to vertigo were recorded 



Randomization/Entry 
Examination 



Intermediate 
Examination/Dismissal 




St*** Medication 

. + 

Mannitol Infusion 



Inpatient 



I 



Study Mediation 



^±2*0^) 



(28±2Days) 



- ****** w ^ Z^JT^X * "* " — 0 «— > *. 
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Vestibulo-ocular tests (nystagmus tests) and vestibu- 
lospinal tests (Rombergs test) were performed at each 
visit. Hearing was tested using pure tone audiometry 
at the entry and final examinations. Global efficacy 
and tolerability were judged by both the investigator 
and patient after 4 weeks of treatment. Adverse 
events were recorded at the intermediate and final 
examinations, based on direct questioning or medical 
findings. Furthermore, the patients were advised to' 
contact the investigator if adverse events occurred 
during the course of the study. Compliance with treat- 
ment was assessed by counting the tablets returned by 
the patients at the end of the treatment period. During 
hospitalization, medication intake was controlled by 
the nursing staff (mouth check). Study medication was 
manufactured by Hennig Arzneimittel (FloersheinT 
am Main, Germany) accoiding to Good Manufacturing 
Practice. Test medication and reference medication 
were indistinguishable with respect to appearance 
taste, weight, shape, and packaging. 

Evaluation of Efficacy 
Primary Efficacy Criterion 

The primary criterion of efficacy was the relief of 
vertigo symptoms and vertigo intensity following 
trigger factors (ie, movements leading to vertigo 
symptoms) after 1 week of treatment. The patients 
evaluated the intensity of their vertigo symptoms 
using a verbal rating scale (VRS) in which 0 = no 
symptom, 1 = mild, 2 = moderate, and 3 = severe 
Symptoms assessed at each patient visit included 
unsteadiness (dystasia and walking unsureness), stag- 
gering, rotary sensation, tendency to fall, lift sensa- 
tion, and swaying, as well as the intensity of vertigo 
iollowmg 6 specific trigger factors-change of posi- 
tion, bowing, getting up, walking, head movements 
and eye movements. A mean vertigo score, S^, was 
calculated from the VRS-based quantified intensities 
ol the aforementioned vertigo symptoms plus the 
quantified intensities of the vertigo following the 6 
trigger factors; thus, ^ represents a parameter for the 
global evaluation of vertigo severity. The reduction in 
S^, after 1 week of treatment was the primary study 
outcome measure. " ■ 

Secondary Efficacy Criteria 

Secondary criteria of efficacy included the relief of 
vertigo symptoms and vertigo intensity following 



trigger factors after 4 weeks of treatment; relief of vege- 
tative and other symptoms concomitant to vertigo- 
vestibulospinal, vestibulo-ocular, and audiometric 
assessments; and global efficacy. 

Vegetative and Other Symptoms Concomitant to Vertigo 

Vegetative symptoms concomitant to vertigo (ie 
nausea, vomiting, sweating, tachycardia,.and headache) 
were recorded by the patients. Based on the value of 
each of these symptoms, a mean vegetative score (V j 
was established and was analyzed the same way ^ 
Sy. In addition, other symptoms concomitant to ver- 
tigo (ie, pressure sensation in the ear, tinnitus 
impaired hearing, impaired vision, ocular symptoms' 
and bulbar symptoms) were reported. 

Vestibulospinal Tests 

Vestibulospinal movement patterns of -patients 
while performing Rombergs (standing) test were 
recorded using computer-aided posturography. 
Body sway was evaluated by means of the displace- 
ments of the gravity center as reflected by the pos- 
turography sway areas on the x and y axes 
Evaluation of Rombergs test was based on the 
Romberg Index, which represents the ratio -of the 
measured areas of total sway with eyes open and 
with eyes closed. 

Vestibuh-ocuhr Tests 

Gaze-evoked and positional nystagmus were ana- 
lyzed using Frenzels glasses. Occurrence of gaze- 
evoked nystagmus was examined at the main glance 
directions, followed by assessment of positional nys- 
tagmus by monitoring nystagmus reactions at the 
dorsal position with head to the right, head to the 
left, and sitting up; 

The caloric nystagmus test was performed to deter- 
mine the side of the vestibular lesion and to identify 
disorders of the labyrinth and the vestibular nerve 
Caloric testing was done by. irrigation of either ear 
with cool (30°C) and warm (44°Q water (100 mL 
for 30 seconds). Using PENG and^NG. nystagmus 
slow-phase velocity (SPV) as well as frequency (beats 
per 30 seconds) were determined during the middle 
30-second period at maximum reaction. To determine 
the presence of a unilateral weakness, the response 
strength from each side was compared using 
Jongkeesls formula. 5 
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Global Efficacy 

At the end of the final visit, patients and the inves- 
iga or were *ked to evaluate the global efficacy of 

.mproved, 2 = much improved, 3 = slightly improved, 
and 4 = not improved. 

Tolerability 

The tolerability assessment was based on reports of 

oSJSZ s P° maneo ^y by the patients, 

observed by the mvestigator, or reported by the patients 

TdvST* 10 8eneral I**"** ^ the investigator. 
Adverse reactions were recorded in detail at each 
fol^w-u p v,sit and classified according to the COSTART 

^^r h ° b ^ rbKmmk 0f ***** Action 
body system. At the end of the final visit, patients 
and the mvestigator rated the global tolerability of the 

t^S , T 3 VCrbal rati "g ^ere 1= very 
good, 2 = good, 3 = moderate, and 4 = poor. 

Statistical Analysis 

The statistical analysis was performed on the per- 

the study according to protocol. The primary efficacy 
variable was the change in ^ from baseline^S 
firmatory analysis was performed in the hierarchical 

rfS?"° ^ (SCCOnd) 4 Weeks ^ start 

of treatment. The primary efficacy variable showed a 



ow approximation to normal distribution. Therefore 

S^vfT^ ? re C ° mpared nonparametrically 
(Kruskal-Walhs ^ at a global significance level of 
0.05 In accordance with the Bonferroni correction 
simultaneous comparisons between the treatment' 
groups were performed at a significance level of a = 
,h ■ « t0 nonhom °geneous initial distributions, 

AMrnS V ^u WaS SUbj£Cted to ^'y 515 of variance 
(ANCOVA) with adjustment of means at the end of the 

2 S y Jo n 4 th ^ niUaJ VaJues 35 covariates - "« Edition, 
2-sided 95% Ck f 0r changes from basdjne 

the ueatment groups were determined. The changes in 
single vertigo symptoms were analyzed by means of 
exact contingency table tests. Similarly, an exploratory 
analysis was performed on additional secondary vari- 
ables to compare changes between treatment groups 
dunng the course of the study 

RESULTS 

Demographic Characteristics of Study Population 

A total of 50 patients were randomized into 3 treat- 
ment groups (fixed combination, 15 patients; cinnar- 
zine 20 mg, 17 patients; and dimenhydrinate 40 mg 
18 patients). All patients completed the study accord- 
ing to protocol. Treatment groups were comparable 
with respect to demographic characteristics, except 
tor weight; there was a slight imbalance at the 20% 
significance level due to a lower minimum weight in 
the dimenhydrinate group (P < 0.2) (Table I) The 



^O^o^ic and dinical characteristics of the smdy M g ^ 



Sex,no.(5S) 
Mate 
Female 

Age, mean ±SD (range),/ 

B«V ^ght mean ± SD (range), kg 

Height mean ± SD (range), cm 

Body mass index,* mean ± SD 
(range), kg/rrt* 



fixed Combination 
(n= IS) 



6(40) 
9(60) 

51.47 ±979 
(37-66) 

79.20 ± 15.16 
(60-117). 

'68.40 ± 8.81 
(155-186) 

27.73 ±3.17 
(2131-33.82) 



•Body mass index = body w«ght /(height h mtt 
tlnhomogeneous at the 20% le*, with respect to the fixed cognation 



Gnnariane 
(n= 17) 



10(59) 
7(41) 

51.35 ± 10.76 
(33-48) 

77.41 ± 
(63-91) 

I69.3S ± 7.70 
(154-183) 

27.00 ±3.1 8 
(20.31-32.66) 



10.20 



Dimenhydrinate 
(n=l8) 



7(39) 
II (61) 

53.83 ±14.32 
(31-77) 

7283 ± 16.19* 
(52-118) 

16694 + 8.07 
(152-185) 

25.96 ± 423t 
(19.10-34.48) 
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study population included 27 women and 23 men. 
The mean age was 52.3 years and the mean body 
mass index was 26.9 kg/m 2 . All patients had a con- 
firmed diagnosis of acute vestibular neuropathy. A 
total of 28 patients reported concomitant diseases, 
with cardiovascular disease being the most frequent- 
ly reported (-40%). Compliance was nearly 100%, 
and no differences between the treatment groups 
with respect to compliance were observed. 

Clinical Efficacy 

Relief of Vertigo Symptoms and 

Vertigo FolhwingTrigger Factors 

The fixed combination was significantly more effec- 
tive than both cinnarizine 20 mg alone (P < 0.01) and 
dimenhydrinate 40 mg alone (P < 0.01) in reducing 
after 1 week (Table II). The baseline values of the 
fixed combination group were homogeneous with 
respect to the baseline scores of the reference medica- 
tion cinnarizine (Kruskal-Wallis test, P « 0.272), but 
showed a slight imbalance at the 20% significance level 
with respect to dimenhydrinate (Kruskal-Wallis test, 
P = 0.157). Correction for initial nonhomogeneity by 
ANCOVA resulted in an even more pronounced differ- 
ence in efficacy of the fixed combination compared 
with cinnarizine after 1 week of treatment (P < 0.001). 
All 3 treatments led to a strong improvement in Sj^ 
throughout the 4-week treatment period compared 
with the respective baseline values. However, after 
4 weeks of treatment, the fixed combination resulted 
in significantly greater relief of vertigo symptoms than 



the comparator cinnarizine 20 mg without (P < 0.05) 
or with adjustment by ANCOVA (P < 0.01). Changes 
in ^ (before and after adjustment by ANCOVA) with 
the respective 95% CIs are shown in Table II, and 95% 
CIs for differences between treatment groups are pre- 
sented in Table III. 

Vestibulospinal Tests 

At the entry examination, 27 of the 50 patients, 
equally distributed among all treatment groups, were 
unable to perform Romberg's test because of severe 
vertigo symptoms. Thus, no initial values were avail- 
able for these patients. For the remaining 23 patients, 
the Romberg Index had homogeneous mean values 
between 1.00 and 1.12 in all treatment groups.. 
Within the first week of treatment, the Romberg Index 
decreased markedly followed by a further, less pro- 
nounced decline during the subsequent 3 weeks in all 
treatment groups. The fixed combination group 
showed the largest reductions both after 1 and .4 
weeks of treatment; however, the differences were sta- 
tistically significant only compared with the dimenhy- 
drinate group after 4 weeks (P < 0.05, Table IV). One 
week after the onset of treatment, the 27 patients who 
initially had been incapable of performing Romberg's 
test were able to do so. For the evaluation of Romberg 
Index changes for all patients during the course of the 
study a hypothetical maximum index of 2.0 was set as 
the initial value for these 27 patients, taking into 
account the severity of the disease in these patients 
and the index values observed in the first examination 



Table 11. Changes in the me an vertigo score (S„) during the course of the study. 

AfterlVteek 



Mean Reduction 



95% a 



fixed combination (n = 15) 






Mean change ± SD 


209 ±0.41 


L 87-132 


Adjusted mean* 


. 212 


Gnnarizine (n = 17) 






Mean change ± SD 


157 1046 


1.33-1.80 


Adjusted meant 


156 


Dimenhydrinate (n = 18) 






Mean change ± SD 


1.65. ±0.33 


1.49-1.82 


Adjusted meant 


1.64 



0.003 
<0.00l 

0.002 
0.003 



After 4 Week 



*Versus fixed combination. Kruskal-VSkllis test 

tCaloJated after adjustment for nonhomogeneous initial distribution by analysis of c 



Mean Reduction 


95% CI 


r 


239 ± 0.33 
2.4 1 


221-258 




111 ±0.36 
2.10 


1.92-229 


0.037 
0.005 


2.15 ±0.33 
.214 


1.98-231 


o;o35 

0.060 
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Table III. Least-squares.means and 95% CIs for differences 
in mean vertigo score (S„) between the fixed 
combination an d comparative study drugs. 

Least-squares 

Mean* 95% Q 



fixed combination vs cimarizine 0.36 
fixed combination vs dimenhydrinate 0.29 



0.16-056 
0.12-0.47 



m the remaining study population (maximum = 1 91) 
The resulting initial values in the complete patient 
population (n = 50) showed a homogeneous distribu- 
tion among the treatment groups with mean values 
between 1 49 and 1.61. Analyses that included the 27 
pauents who had not performed the initial Romberg 

2^7^ rCSUltS " ana ^with ^ien^ 

tested at all 3 visits (n = 50). 

Vfegetct/ve Symptoms Concomitant to Vertigo 

of the fixed combination group was 
homogeneous compared with the V M baseline values of 
the reference medications cinnarizine and dimenhydri- 
nate. After 1 week of treatment, the V M of all 3 groups 
decreased to -10% of the initial value, reflecting^ 
marked relief of the patients' vegetative symptoms 
Dunng the next 3 weeks, vegetative symptoms subsided 
almost completely (Table V). No significant differences 
between the effects of the 3 medications were observed. 

Other Symptoms Concomitant to Vertigo 

The complaints of tinnitus, impaired hearing, and 
pressure sensation in the ear were homogeneously 



chstnbuted among treatment groups at baseline 
These symptoms were reported by 1 to 3 patients per 
treatment group except for tinnitus in the cinnar- 
izine group, which was reported by 6 patients at the 
entry examination. Due to the low frequency of 
occurrence, an analysis of changes with treatment 
was not appropriate. 

Vestibulo-ocular Tests 

Initially the entire patient population presented 
win a pronounced spontaneous nystagmus (not 
shown). Similar to the mean vertigo score S,, spon- 

ZT" 5 W3S marked Iy reduced from 
100% to 80% after 1 week and to 28% at the end of 
4 weeks' treatment. No significant differences were 
observed between treatment groups. Positional nys- 
ugmus could not be assessed at the fin* and interme- 
diate examinations in 100% and 72% of the patients 
respectively, due to superimposition by spontaneous 
nystagmus. Analysis of the available data showed no 
staustically significant differences between treatment 
groups (not shown). Evaluation of caloric nystagmus 
was 0^ on SPV measured by means of PENG and 
tNG. According to the characteristics of the under- 
lying disease, the patients initially presented with 
nyporeflexia or areflexia on the affected side The cor- 
responding SPV values ranged from 0 to 11.4 deg/s 
The treatment groups were homogeneous with 
respect to the initial distribution of mean SPV values 
at either the affected or unaffected side. As shown in 
Figure 2. caloric nystagmus at the affected side 
markedly improved with treatment. The initial very 
low SPV increased during treatment, resulting in 
means of 5.98 * 4.13 deg/s after 1 week and 9.! 8 ± 
6.33 deg/s after 4 weeks of treatment, with no statis- 
tically significant differences between the treatment 



Table IV Changes in Romberg Index' during the course of the study. 



After J Week 



After 4 Weeks 



fixed combination (n = IS) 
Qnnarizine (n = 17) 
Dimenhydrinate (n = 1 8) 



Mean Reduction ± SD 

0.90 ± 052 
0.71 ± 0.43 
0.72 ± 054 



Mean Reduction ± SD 



0.406 
0.347 



1.25 ±059 
0.96 ± 056 
1 .01 ±059 



0.059 
0.043 
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Table V Changes in mean vegetative score W ) duma th* miaM _ 
o & 'vvi \ T M' uu < ing uie course 


of the study. 






After (Week 




After 4 Weeks 




. ■ Mean Reduction ± SD 




Mean Reduction ± SD 




fixed combination (n = 15) 1.68 ±0 41 ' " 
Gnnari2ine(n = 17) 153 ±051 
Krnefih>drinate(n= 18) l.60±04l 


0.447 
; 0.585 


. 1.77 ±0.45 
1.71 ±058 
1.78 ±0.49 


0.747 
0.870 


versus fixed combination. K-uskaJ- Wallis test '' ~ ' ' — ■ : — : 



groups. The increase in mean Spy indicating the 
recovery of the nystagmus reaction, was significant 
both after 1 and 4 weeks (P < 0.001 in all groups). On 
the other hand, SPV values at the contralateral side' 
remained unaffected during the couree of treatment. 

Global Efficacy 

Hie global efficacy judgments by the investigator 
and the patients were very similar, and corresponded 
with the marked improvements in vertigo symptoms 
during the course of therapy. In both cases, the statis- 
tical analysis confirmed the significantly greater effi- 
cacy of the fixed combination with respect to cinnar- 



izine and the absence of a significant difference in 
efficacy compared with dimenhydrinate (Table Vl). 

Tolerability 

All 3 treatments proved to be well tolerated No 
serious adverse events (AEs) were reported during 
the study. The rate of nonserious AEs was consistent 
across treatment groups; all AEs were of mild to ijfed- 
erate intensity and had subsided by the end of treat- 
ment. None of the patients withdrew due to AEs and 
all patients completed the study according to proto- 
col within 28 ± 2 days/Overall, 14 of 50 patients 
(28.0%) reported AEs. The rate of AEs was 26,7% in 



15—1 



5- 



Affected Side 




Duration oHreatment (weeks) 



Fixed combination 

Cinnarizine 

Dimenhydrinate 



o 

no 



15-1 



10- 



5- 



Unaflected Side 




Duration of Treatment (weeks) 
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Table VL Global efficacy as judged by the investor and patients after^, of thercpy. 

No. (%) of Patients 



Very Much Improved 



Investigator's judgment 
Fixed combination 
Gnnarizine 
Dimenhydrinate 

Pints' judgment 
fixed combination 
Gnnarizine 
Dimenhydrinate 



6/15 (40.0) 
7/18(38.9) 

9/15 (60.0) 

1/17(5.9) 

8/18(44.4) 



the fixed combination group (4/15 patients, 5 AEs) 
^5% m the cmnarizine group (4/1 7 patients, 6 AEs)* 
and 333% in the dimenhydrinate group (6/18 
patients, 8 AEs), with no significant differences 
between groups (Table VII). The most frequent AE 
across the study population was fatigue, followed by 

<^u\u n V h ^ Sympt ° ms are fre ^ntly 
caused by the underlying disease, it remains unclear 
whether they represented adverse drug reactions or 
symptoms of acute vestibular loss. The tolerability of 
the treatments is underscored by the patients 1 judg- 
ments of treatment tolerability at the end of the study, 
in the fixed combination group, 100% of patients 



Much Improved 



Slightly Improved 



7/15(467) 
14/17(824) 
9/18(50.0) 

5/15 (33.3) 
11/17(64.7) 
8/18(44.4) 



2/15(13.3) 
3/17(17.6) 
2/18(11.1) 

1/15 (6.7) 

5/17(29.4) 

2/18(11.1) 



0.010 
1.000 



0.001 
0.686 



rated the tolerability of treatment as very good or 
good; the corresponding rates in the cinnarizine and 
dimenhydrinate groups were 82.4% and 94 4% 
respectively (Table VIII). 

DISCUSSION 

Patients with acute vestibular loss are incapable of 
maintaining their balance and experience intense ver- 
tigo and strong vegetative symptoms, including nau- 
sea and vomiting. Due to the severity of symptoms 
patients are generally confined to bed rest for diagno- 
sis and treatment. The standard therapy consists pri- 
manly of bed rest and infusion with drugs such as 



Table VII. Adverse events in the randomized populatio 



>n (N = 50). 



Adverse Event 
(COSTART Code) 



Body System 
(COSTART) 



Gnnarizine 



( l5) ( " =,7 > (n=!8) Total (3) 




TnSr^ krJhe ^ of Adverse Reacf on Terms. 

Tiredness has to be coded as "somnotence" according to the COSTART code. 
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Table VIII. Judgment of tolerability by investigator and patien ts after 4 weeb of treatment 

No. (%) of Patients 



Investigator's judgment 
fixed combination 
Gnnarizine 
Dimenhydrinate 

Patient's judgment 
Fixed combination 
Gnnarizine 
Dimenhydrinate 



Very Good 



12/15(80.0) 
9/17(52.9) 
11/18(61.1) 

1 1/15 (73.3) 
7/17(41.2) 
11/18(61,1) 



Good 



3/15(20.0) 
7/17(41.2) 
6/18(33.3) 

4/15(26.7) 
7/17(412) 
6/18(33.3) 



Moderate 



1/17(5.9) 
1/18(5.6) 



3/17(17.6) 
1/18(5.6) 



0.191 
0558 



0.120 
0.843 



pentoxyphylline, cortisone, or mannitol. However, 
patients often continue to experience strong vertigo 
symptoms during compensation and need additional 
symptomatic relief, especially within the first week 
after vestibular failure. Therefore, the simultaneous 
administration of antivertiginous medication is often 
useful. In the present study, the fixed combination of 
cmnarizine 20 mg and dimenhydrinate 40 mg provid- 
ed this additional benefit for patients with acute 
vestibular loss. The combination was significantly 
more effective than the monotherapy components in 
reducing vertigo symptoms within the first week of 
treatment (P < 0.01). Although the major benefit of 
this combination therapy is the rapid (within the first 
week) improvement of vertigo, long-term therapeutic 
effects are also evident. After 4 weeks of treatment, 
vertigo symptoms as well as vegetative symptoms con- 
comitant to vertigo resolved almost completely across 
the entire study population, with no major differences 
between the treatment groups. However, the fixed 
combination was still significantly more effective 
than cinnarizine in reducing vertigo symptoms (P < 
0.01). In addition, Rombergs test confirmed the 
therapeutic advantage of the fixed combination com- 
pared to the reference therapies after 4 weeks, demon- 
strating a statistically significant difference compared 
with dimenhydrinate (P < 0.05): The greater efficacy 
of the fixed combination compared with its single 
active components might be explained pharmacologi- 
cally by the dual mechanism of action of the com- 
bination. Cinnarizine, a calcium-channel blocker, 20 
improves cochlear circulation and decreases labyrinth 
excitability at peripheral vestibular sites. 11 " 14 Di- 



menhydrinate is a centrally acting Hj antihistamine. 
The combination, therefore, provides antivertiginous 
activity at both peripheral and central sites, resulting 
in a synergistic effect. The effects of the fixed com- 
bination and the single-agent components were 
accompanied by the effects of the standard in- 
fusion therapy— reconstitutive processes and central 
compensation. The partial recovery of the caloric nys- 
tagmus at the affected side as well as the gradual 
decrease in spontaneous nystagmus (both showing 
no significant differences between treatment groups) 
may be explained by regenerative processes. Ad- 
ditional studies that , include a placebo control are 
required to determine the contributions of the fixed 
combination or its components to these processes. 
With respect to compensation, 2 recent studies 
demonstrated that the combination product only mar- 
ginally affects vigilance, suggesting that central com- 
pensation processes are not suppressed. 21 - 22 The rate 
of AEs in the fixed combination group was similar to 
those found in the reference groups, and all patients 
rated the tolerability of the fixed combination as good 
or very good. Thus, the combination of cinnarizine 
20 mg and dimenhydrinate 40 mg has the favorable tol- 
erability of the low-dose single agents, but has greater 
clinical efficacy. Since no placebo group was included 
in this study, it remains unclear whether the reported 
AEs were drug-specific. Nevertheless, the benefit/risk 
ratio of the fixed combination exceeded that of both 
reference medications. The results in patients with 
acute vestibular vertigo are consistent with those from 
previous studies, which demonstrated the antivertigi- 
nous efficacy and good tolerability of the fixed combi- 
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nation i in the treatment of patients with chronified ver- 
ngo of peripheral vestibular, central vestibular, or com- 
bined penpheral/central vestibular origin, as well as 
fZ KS diS ™* "- m3 knowledge gained from 
these inventions, together with the results present- 
ed herein, undetscore the therapeutic advantage of the 

St^n nati0 \ 0f dnnari2ine 20 "« and 
donate 40 mg m the treatment of acute or chronified 
vertigo due to vestibular failure. 

CONCLUSIONS 

In this study, the fixed combination of cinnarizine 
20 mg and dimenhydrinate 40 mg proved to be 
KanUy more effective than the respective monothera- 
pies ,n reducing vertigo due to acute vestibular loss 
within the first week of treatment while support,^ 
compensauon processes. Hence, this fixed combina 
Uon represents not only a well-established treatment 
for chrome vestibular vertigo, but also an effS 
treatment option for acute vestibular vertigo. 
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Abstract Introduction: Peripheral vestibular disorders frequently lead to the manifestation 

of symptoms of vertigo. The objective of this study was to compare the efficacy 
and tolerability of a fixed combination of cinnarizine 20mg and dimenhydrinate 
40mg per tablet with betahistine (betahistine dimesylate) 12mg per tablet in the 
treatment of patients with otogenic vertigo. 

Patients and methods: Sixty-one patients with vertigo due to peripheral vestibu- 
lar disorders (otogenic vertigo) participated in this prospective, double-blind, 
comparative, single-centre study. Patients were randomly allocated to treatment 
with betahistine 12mg or the fixed combination of cinnarizine 20mg and 
dimenhydrinate 40mg, both treatments given three times daily for 4 weeks. 
Efficacy was determined by patients 1 assessments of vertigo symptoms after 1 and 
4 weeks of treatment using a visual analogue scale to determine a 'mean vertigo 
score'. 

Results: Treatment with the fixed combination led to significantly greater 
improvements in mean vertigo scores compared with the reference therapy 
betahistine. This was evident as early as 1 week after the onset of treatment 
(p = 0.002). Over 4 weeks of therapy, the fixed combination decreased the 
intensity of vertigo symptoms about 2-fold compared with betahistine (p = 0.001). 
Furthermore, reductions in symptoms typically associated with vertigo were more 
pronounced (p = 0.009) in the fixed-combination group compared with the 
betahistine group after 4 weeks of treatment. No serious adverse events were 
reported in either treatment group. Tolerability of the fixed combination was 
judged as 'very good* by 97% (betahistine 90%) and as 'good* by 3% (betahistine 
10%) of patients. 
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Conclusion: The fixed combination of cinnarizine and dimenhydrinate was 
shown to be an effective and very well tolerated treatment option for patients with 
otogenic vertigo. It proved to be statistically more efficient in reducing vertigo 
than the widely used betahistine. Therefore, the fixed combination of cinnarizine 
and dimenhydrinate may be considered a first-line treatment option for the 
treatment of otogenic vertigo. 



Maintenance of balance is essential for the man- 
agement of daily activities. This complex physical 
function depends on finely tuned brain processing of 
sensory inputs provided by the vestibular, visual and 
proprioceptive systems as well as by the cognitive 
system. Data mismatch induced by unusual and 
therefore unadapted stimulation of the intact sensory 
systems, or pathological dysfunction of any of these 
afferent components or of the brain centres integrat- 
ing these signals, give rise to the condition 'verti- 
go\ n,2) Therefore, vertigo not only represents a car- 
dinal symptom for vestibular disorders, but is fur- 
thermore associated with a wide spectrum of 
diseases. Vertigo may also appear in association 
with various organic diseases or may have a psycho- 
genic origin. E3,41 

In practice, the pathogenesis of most cases of 
vertigo involves disorders of the vestibular sys- 
tem. l3 * 4J The vestibular system is generally divided 
into peripheral and central compartments. The pe- 
ripheral vestibular system comprises the semicircu- 
lar canals, the otoliths, the hair cells and the vestibu- 
lar nerve up to the root entry zone in the brainstem. 
The central vestibular system, on the other hand, is 
composed of the vestibular nuclei, the oculomotor 
nuclei, the vestibuloocular reflex tracts, the cerebel- 
lum, the brainstem reticular formation, the area pos- 
trema, and other components. 151 Vertigo can occur as 
a consequence of peripheral vestibular disorders or 
central nervous system diseases; in many cases, 
combined forms of vertigo of central and peripheral 
origin are observed. Associated symptoms differ 
depending on the origin of vertigo and thus provide 
diagnostic information to guide systematic investi- 



gation of the underlying cause. Nevertheless, estab- 
lishing a diagnosis is often difficult because of the 
complexity and diversity of the underlying patho- 
genic mechanisms and the patient's subjective per- 
ception of vertigo symptoms. P' 61 

Common peripheral vestibular diseases include 
vestibular neuritis and vestibular neuropathy, bacte- 
rial and viral labyrinthitis, benign paroxysmal posi- 
tional vertigo (BPPV), Meniere's disease, labyrinth 
or vestibular nerve trauma, otosyphilis, tumours, 
otosclerosis, perilymphatic fistula, autoimmune in- 
ner ear disease, vasculitides and ototoxicity caused 
by drugs or toxic chemicals. 17 * 81 Typical manifesta- 
tions of peripheral vestibular disorders are vertigo 
(predominantly rotating) accompanied by nausea, 
vomiting and other autonomous symptoms, sen- 
sorineural hearing loss, tinnitus and aural full- 
ness. 17 ' 85 Vertigo imposes great limitations on pa- 
tients' ability to meet their daily responsibilities, 
which results in a self-perceived decrease in quality 
of life. [9 - 101 Vertiginous patients are also prone to 
frequent falls and thus injuries. [l Eventually, their 
insecurity about standing and loss of self-confidence 
may lead to immobilisation. The social conse- 
quences of vertigo and the increasing age of the 
population underline the importance of developing 
efficient antivertiginous therapies for both individu- 
al care and pharmacoeconomic reasons. t121 

Because of the complexity and diversity of the 
pathogenic mechanisms underlying vertigo, drugs 
of various pharmacological classes have been used 
to treat this condition. These include calcium chan- 
nel antagonists, antihistamines, the histamine-like 
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drug betahistine, diuretics, antipsychotics and other 
psychotherapeutic drugs, corticosteroids and 
haemorrheological agents. 1131 In this study we report 
on the efficacy and tolerability of a fixed combina- 
tion consisting of the calcium channel antagonist 
cinnarizine (20mg per tablet) and the antihistamine 
dimenhydrinate (40mg per tablet) [Arlevert®, Hen- 
nig Arzneimittel (Floersheim/Main, Germany) 1 
compared with betahistine, which is widely accept- 
ed as a standard medication for the treatment of 
peripheral vestibular vertigo. 1145 This fixed combina- 
tion of cinnarizine and dimenhydrinate has been 
used successfully in Germany for >20 years for the 
treatment of vertigo of various origins, including 
peripheral, central or combined peripheral/central 
types of vertigo. The rationale for the use of the 
fixed combination is based on its dual mode of 
action: because of its calcium channel antagonistic 
properties, cinnarizine rapidly regulates calcium in- 
flux into the vestibular cells of the labyrinth and, in 
the long term, improves cerebral circulation/ 15 " 18 ) 
while dimenhydrinate primarily exerts a regulatory 
effect on the vestibular nuclei and adjacent vegeta- 
tive centres in the brainstem/ 1 9,2 °) 

Since its introduction to the market, a total of 17 
controlled clinical studies with various objectives 
have been conducted using this combination prod- 
uct. The superior efficacy and favourable tolerabili- 
ty of the fixed combination compared with various 
standard treatments has been demonstrated in seven 
individual, randomised, double-blind, placebo- and/ 
or reference-controlled clinical studies in patients 
with diverse types of vertigo as well as Meniere's 
disease/ 21 * 253 

The present study assesses the efficacy and toler- 
ability of the fixed combination of cinnarizine and 
dimenhydrinate in the treatment of patients with 
vertigo exclusively due to peripheral vestibular dis- 
orders of otogenic origin. The combination drug was 
compared with the standard treatment betahistine. In 



Germany, the latter agent is licensed for use in 
'vertigo conditions in the context of Meniere-like 
symptoms', and is widely used for the treatment and 
prophylaxis of peripheral vertigo, including vertigo 
attacks associated with Meniere's disease. 

Patients and Methods 

Patient Population . 

Study participants were outpatients of either sex, 
aged >30 years, with otogenic vertigo. Specific in- 
clusion criteria were intensities of one or more verti- 
go symptoms rated by the patient as at least 'medi- 
um' on a graded visual analogue scale (VAS) rang- 
ing from 'no symptoms' to 'very strong symptoms' 
(see Evaluation of Efficacy). In addition, patients 
were required to present with abnormal vestibulos- 
pinal movement patterns in Unterberger's test 
(craniocorpography [CCG]) to be eligible. 

Patients who had Meniere's disease were exclud- 
ed from participation in the study because treatment 
of this disease consists of long-term prophylactic 
therapy extending for a much longer period of time 
than the 4-week duration of the current study. Pa- 
tients with BPPV, vertigo due to unsolved organic 
primary disease (i.e. non-vestibular origin) or bilat- 
eral caloric inexcitability (areflexia) were also ex- 
cluded. Furthermore, pregnant or lactating women, 
and women not using a safe method of contraception 
during the study were excluded. There were no 
restrictions on duration of disease, pre- treatment, 
and concomitant diseases, except those known to be 
contraindications to the medications used. With re- 
gard to concomitant medication, participants taking 
antivertiginous or cerebrovascularly active drugs 
were required to discontinue such therapies 1 week 
prior to the start of treatment (1-week washout 
phase). The use of further drugs that could have 
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interfered with the study medication was prohibited 
throughout the study. 

Protocol 

This clinical study was designed as a randomised, 
double-blind, reference-controlled, single-centre, 
parallel-group phase III study. It was performed in 
accordance with the principles of Good Clinical 
Practice and the recommendations of the Declara- 
tion of Helsinki in its current version. Study docu- 
ments were reviewed and approved by the appropri- 
ate local ethics committee and the National Institute 
of Pharmaceuticals. Prior to the study, all patients 
were informed about the study in detail (orally and 
in writing) and provided written informed consent 
before enrolment in the study. 

Patients were randomly assigned to 4 weeks of 
treatment with either the fixed combination of cin- 
narizine 20mg and dimenhydrinate 40mg (3 x 1 
tablet daily), or the reference medication betahistine 
(betahistine dimesylate 12mg per tablet, 3 x 1 tablet 
daily). Randomisation was based on a computer- 
generated sequence that ensured equal distribution 
of patients among the different treatment groups 
according to US FDA standards. Randomisation 
lists remained with the sponsor and were not acces- 
sible to the investigators. To ensure that appropriate 
measures could be taken in cases of medical emer- 
gency and maintain the integrity of the double-blind 
design for unaffected patients, the investigators re- 
ceived sealed envelopes that contained the decoding 
information for each patient separately. 

Study medication was manufactured by Hennig 
Arzneimittel (Floersheim/Main, Germany) accord- 
ing to Good Manufacturing Practice. To guarantee 
double-blind conditions, the test and reference 
medications were indistinguishable with respect to 
appearance, taste, weight, shape and packaging. The 
quality of the batches used in this study was guaran- 
teed by the corresponding certificates of analysis. 



Patients were subjected to an entry examination 
(before the start of treatment), an intermediate ex- 
amination (after 7 ± 2 days), and a final examination 
(after 28 ± 2 days). At each visit, vertigo symptoms, 
symptoms concomitant with vertigo and any other 
symptoms were recorded; vestibulospinal tests (Un- 
terberger's and Romberg's tests) [see Diagnostic 
Procedures] and vestibulo-ocular tests (spontane- 
ous, positional and caloric nystagmus) were also 
performed. In addition, hearing was tested by means 
of threshold audiometry during the entry and final 
examinations. Adverse events were registered at 
follow-up and final examinations; these events were 
identified by direct questioning or as medical find- 
ings. However, patients were also advised to contact 
the investigator in case of adverse events during the 
course of the study. Overall efficacy and tolerability 
were judged by both the investigator and patients at 
the intermediate and final visits. Compliance with 
treatment was assessed by counting the tablets re- 
turned by patients at the end of the treatment period. 

Evaluation of Efficacy 

Vertigo Symptoms 

The efficacy evaluation was based on patients' 
assessments of the intensity of vertigo symptoms. 
Reduction of vertigo symptom intensity is the most 
direct and important parameter for the evaluation of 
patients' vertigo complaints during the course of the 
antivertigo treatment.* 3 * As the primary efficacy va- 
riable, change in the 'mean vertigo score' (VSm) 
was used as a global parameter for vertigo intensity. 
VSm was defined as the mean of the intensities of 
six vertigo symptoms and vertigo in consequence of 
six trigger factors, as evaluated by the patients using 
a VAS. The symptoms assessed at each of the pa- 
tients' visits were the vertigo symptoms unsteadi- 
ness, staggering, rotary sensation, tendency to fall, 
lift sensation and blackout; vertigo following the six 
trigger factors - change of position, bowing, getting 
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up, head movements,, riding by car/train and eye 
movements - was also documented. 

Patients evaluated their vertigo symptom intensi- 
ties according to a standardised questionnaire by 
means of a graded VAS, where: 0 = no symptoms, 
1 = moderate symptoms, 2 = medium symptoms, 
3 = strong symptoms, and 4 = very strong symp- 
toms. Treatment efficacy was analysed by compar- 
ing changes from baseline VSm associated with use 
of either medication. To ensure the reliability of the 
mean VSm score, which is composed of the above- 
mentioned 12 individual symptom scores, the con- 
sistency of the individual scores with respect to 
VSm was evaluated by calculating Cronbach's alpha 
coefficients. Secondary variables of efficacy were 
vegetative and concomitant symptoms of vertigo, 
outcomes of vestibulospinal and vestibulo-ocular 
tests, audiometry and assessment of global efficacy. 

Vegetative and Concomitant Symptoms 
of Vertigo 

Patients rated the intensities of vegetative symp- 
toms - i.e. nausea, vomiting, sweating and tachycar- 
dia - and concomitant symptoms of vertigo such as 
tinnitus and impaired hearing. Based on the scores 
of each symptom, a 'mean concomitant symptom 
score* (CSSm) was established. 

Evaluation of Overall Efficacy 

At the end of the intermediate and final visits, 
patients and investigator were asked to evaluate the 
overall efficacy of treatments with respect to vertigo 
symptoms, vegetative symptoms and concomitant 
symptoms based on a graded verbal rating scale: 
1 = very much improved, 2 = much improved, 
3 = slightly improved, 4 = not improved, and 5 = de- 
teriorated. 

Diagnostic Procedures 
Vestibulospinal Tests 

Unterberger's and Romberg's tests were per- 
formed and registered using CCG (3) at entry (before 



therapy), at the intermediate visit (after 1 week) and 
at the final visit (after 4 weeks of therapy). Briefly, 
CCG is a diagnostic procedure by which characteris- 
tic light patterns corresponding to the head-body 
sway of the patient are recorded. From these pat- 
terns, the following parameters can be determined - 
Unterberger's test: deviation of the patient to the 
right or to the left (angular deviation), body spin, 
staggering of the patient's head and body (lateral 
sway) and longitudinal deviation; Romberg's test: 
anterior-posterior shift and lateral shift. 

Vestibulo-Ocular Tests ' 

Spontaneous and positional nystagmus were 
analysed using Frenzel's glasses: Gaze nystagmus 
was examined under the following conditions: 
glance to the right, to the left, straight ahead and 
upwards. Positional nystagmus was determined by 
monitoring the eyes for nystagmus in the following 
positions: supine with head downward, sitting-up, 
dorsal with head to the right and to the left, respec- 
tively. 

The bithermal caloric test was performed to lo- 
calise the side of a vestibular lesion and to identify 
disorders of the labyrinth and the vestibular nerve. 
Caloric testing was conducted by directly irrigating 
the ear canal and ear drum with cool (30°C) and 
warm (44°C) water (20mL for 30 seconds). Nystag- 
mus frequency (beats/30 sec) was determined by 
means of electronystagmography (ENG) during the 
central 30-second period at maximum reaction. For 
the determination of a unilateral weakness, the re- 
sponse strength of each side was compared using 
Jongkees' formula. 

Evaluation of Tolerability 

Assessment of tolerability was based on reports 
of adverse events that occurred after drug intake. 
Adverse events were reported spontaneously by pa- 
tients, observed by the investigator, or reported by 
patients in response to general questioning by the 
investigator. Adverse reactions were registered in 
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detail at each visit and classified according to the 
WHO code. Blood pressure was measured using 
standard procedures at each examination. At the end 
of the follow-up and final visits, patients and investi- 
gator rated the global tolerability of treatment on a 
four-level rating scale graded: 1 = very good, 2 = 
good, 3 = moderate, and 4 = poor. 

Statistical Analysis 

Sample size calculation was based on the t-test 
model, assuming a difference between the test medi- 
cations in the reduction of VSm of d = 0.25 with an 
estimated standard deviation of s = 0.33. With a = 
0.05 and a type II error of p = 0.1, a sample size of 
30 patients per group was required. Statistical analy- 
sis was performed on the original data on the basis 



of the intent-to-treat population, which was identical 
to the per-protocol population. 

Confirmatory analysis of the primary efficacy 
variable VSm was based on change in this variable 
from baseline in hierarchical order: (1)4 weeks after 
start of treatment, and (2) 1 week after start of 
treatment. Differences between test medications 
were analysed by Student's t-test or, in case of 
insufficient normal approximation, non-parametri- 
cally using the Wilcoxon-Mann-Whitney U test. 
The level of significance was set as a = 0.05. 
Categorical variables were compared by Fisher's 
Exact test. In addition, two-sided CIs at the 95% 
level for changes from baseline between the two 
treatment groups were determined. 



Table 1. Selected demographic and other baseline characteristics 




Fixed combination 


Betahistine 


p-Value 




(n = 30) 


(n = 31) 


(Kruskal-Wallis 
statistics) 


Sex 








male 


13 


11 


0.605 a 


female 


17 


20 




Age (y) b 








mean 


49.60 ± 12.31 


48.58 ±11.76 


0.812- 


range 


(31-77) 


(30-72) 




Height (cm) b 








mean 


168.50 ±7.14 


169.74 ±7.83 


0.483 


range 


(157.00-183.00) 


(153.00-183.00) 




Weight (kg) b 








mean 


76.73 ± 13.21 


75.29 ±11.82 


0.644 


range 


(52.00-108.00) 


(52.00-98.00) 




Body mass index (kg/m2) b 








mean 


26.99 ±4.16 


26.06 ± 3.34 


0.411 


range 


(19.13-36.79) 


(19.84-33.98) 




Ouration of vertigo (mo) b 








mean 


30.37 ± 45.89 


29.42 ± 45.23 


0.789 


range 


(0.50-204.00) 


(0.50-180.00) 




No. of patients with premedication 


19 


20 




No. of patients exposed to: 








noise 


4 


5 




vibrations 


1 


3 




No. of patients with concomitant diseases 


3 


4 





a Exceeding probability (p-value) of Fisher's Exact test, 
b Results are given as mean ± SD with minimum and maximum values in parentheses. 
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Table II. Reduction in mean vertigo score ( VSm) after treatment with fixed combination (cinnarizine and dimenbydrinate) or betahistine for 1 
and 4 weeks (intent-to-treat, per-protocol) 



Time-point 


Decrease in VSm from baseline 8 




p-Value b 




fixed combination (n = 30) 


betahistine (n = 29) 






mean ± SD 95% Cl c 


mean ± SD 95% CI 




After 1 week 


0.65 ± 0.42 0.49, 0.81 


0.31 ± 0.38 0.16; 0.45 


0.002 


After 4 weeks 


1.07 ± 0.58 0.85, 1.29 


0.51 ± 0.56 0.30, 0.73 


0.001 


a Changes from baseline are calculated 'pre- minus post-', 


i.e. positive values correspond to improvements of symptoms. 


b Exceeding probability of Kruskal-Wallis statistics. 






c Confidence interval. 







Secondary variables were analysed in an explora- 
tive manner only. For quantitative data, Student's t- 
test or, in case of insufficient normal approximation, 
the Wilcoxon-Mann-Whitney U test was used. For 
categorical data, Fisher's Exact test was applied. 
Homogeneity of the initial distribution of the prima- 
ry and secondary variables as well as demographic 
baseline distribution was tested using the above- 
mentioned methods; in case of insufficient homo- 
geneity of the initial distributions, an analysis of 
covariance (ANCOVA) was performed with adjust- 
ment of the mean values at the end of the study using 
the initial values as covariates. 

Comparability of demographic and clinical vari- 
ables between treatment groups was assessed using 
the chi-squared {y}) test in case of categorical 
data. For quantitative data, analysis of variance 
(ANOVA) or, in case of insufficient normal approx- 
imation, the Kruskal-Wallis test, was used. In case 
of insufficient homogeneity of the initial distribu- 
tions, ANCOVA was performed with adjustment of 
means at the end of the study using the initial values 
as covariates. 

Results 



Disposition of Patients and 
Demographic Characteristics 

Sixty-one Caucasian outpatients were enrolled in 
the study and randomised to receive either the fixed 
combination (n = 30) or betahistine (n = 31). Table I 



shows the demographic arid other baseline attributes 
of all patients. There were no statistically significant 
differences with respect to any demographic charac- 
teristics among the treatment groups. The duration 
of illness was consistent between the therapy 
groups. The two groups were comparable with re- 
gard to pretreatment and frequency of concomitant 
diseases. 

All patients were diagnosed with vertigo of pe- 
ripheral vestibular origin (otogenic vertigo). Aetio- 
logies included otosclerotic inner ear disease (n = 9), 
uncompensated vestibular neuritis (n = 7), status 
post-stapedectorny (n = 1), status post-myringo- 
plasty (n = 1), cochleovestibular disorders (e.g. 
vertebrobasilar insufficiencies, immune-mediated, 

2.0-1 

• Fixed combination 
-p □ Betahistine 




0 1 

Time (wks) 

Fig. 1. Change in mean vertigo score (VSm) [primary efficacy varia- 
ble] during the course of the study. VSm was denned as the mean 
of the intensities of six vertigo symptoms and vertigo as a result of 
six trigger factors, as evaluated by patients using a visual analogue 
scale. • p » 0.002; " p = 0.001 (exceeding the probability of Krus- 
kal-Wallis statistics). Fixed combination = fixed combination of 
cinnarizine 20mg and dimenbydrinate 40mg. 
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Table III. Effects of treatment with fixed combination (cinnarizine 
and dimenhydrinate) or betahistine on single vertigo symptoms and 
on vertigo intensity following single trigger factors after 4 weeks 
(intent-to-treat, per-protocol) 



Single vertigo symptoms and 
trigger factors 



Fixed combination 
vs betahistine p-value* 



Unsteadiness 
Staggering 
Rotary sensation 
Tendency to fall 
Lift sensation 
Blackout 

Changing position 
Bowing 
Getting up 



0.009 
0.003 
0.046 

0.006/0.021 b 

0.444/0.632 b 

0,763 

0.004 

<0.001 

0.001 



Moving the head (twist, inclination) 0.006/0.029* 
Riding by car/train 0.141 
Moving eyes 0.256 



a Exceeding probability of Kruskal-Wallis statistics, 
b Adjusted means (adjusted inhomogeneously distributed initial 
scores). . 

metabolic or endocrine dysfunctions of inner ear 
structures; n = 20), and degeneration processes in 
the inner ear due to disorders of vascular origin, e.g. 
atherosclerosis (n = 23). 

Two patients in the betahistine group terminated 
the study prematurely for unknown reasons after the 
entry examination and were lost to follow-up. All 59 
patients who completed the study fulfilled the crite- 
ria for per-protocol analysis and were included in 
the efficacy analysis. 

Clinical Efficacy 

Vertigo Symptoms 

The primary study outcome measure was the 
reduction of VSm over the course of the 4-week 
treatment period. The fixed combination was superi- 
or to the reference therapy betahistine in improving 
vertigo symptoms. Significantly greater reductions 
in VSm were observed in the fixed-combination 
group, becoming evident 1 week after the start of 
treatment (p = 0.002). Over the 4-week study period, 
fixed-combination therapy decreased VSm about 
2-fold compared with betahistine (p = 0.001). 



Baseline VSm scores in the fixed-combination 
group were similar to those of the reference medica- 
tion betahistine group (Dunnett's test, p = 0.337). 
Before the start of therapy, mean VSm values were 
1-61 ± 0.39 and 1 ;54 ± 0.37 in the fixed-combination 
and betahistine groups, respectively. Both treat- 
ments improved VSm throughout the 4- week treat- 
ment period with respect to baseline values. After 4 
weeks of treatment, 9 of 30 patients (36.67%) in the 
fixed-combination group had no vertigo complaints 
(vertigo score = 0), whereas only 2 of 29 patients 
(6.9%) in the betahistine group were without corn- 
plaints. Changes in VSm during the 4-week treat- 
ment period are summarised in table II and figure 1 . 

The fixed combination proved to be superior to 
betahistine not only in reducing vertigo symptoms 
represented by VSm, but also in reducing four of six 
single vertigo symptoms and in reducing vertigo 
intensity following four of six trigger factors (see 
table III). Thus, the observed VSm results were 
consistent with those found in the analysis of single 
symptoms, which was confirmed by calculating 
Cronbach's alpha coefficients for each individual 
symptom. Alpha values were consistent, with indi- 



2.0 -| 



Fixed combination 
Betahistine 




0 1 2 3 4~ 

Time (wks) 

Fig. 2. Change in mean concomitant symptom score (CSSm) during 
the course of the study. These scores were obtained from patients' 
judgements of the intensities of the six symptoms nausea, vomiting, 
sweating, tachycardia, tinnitus and impaired hearing. * p = 0.009 
(exceeding probability of Kruskal-Wallis statistics). Fixed combina- 
tion a fixed combination of cinnarizine 20mg and dimenhydrinate 
40mg. 
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Table IV. Change in mean concomitant symptom score (CSSm) after Ireatment with fixed combination (cinnarizine and dimenhydrinate) or 
betahistine for 1 and 4 weeks (intent-to-treat, per-protocol) 



Time-Doint CSSm - change from baseline (mean + SD) 


p-Value* 


fixed combination (n = 30) 


betahistine (n = 29) 




After 1 week of therapy -0.50 ± 0.48 


-0.32 ± 0.39 


0.111 


After 4 weeks of therapy -0.72 ± 0.49 


-0.44 ± 0.50 


0.009 


a Exceeding probability of Kruskal-Wallis statistics. 



vidual variables ranging from 0.81 to 0.86 (total 
0.84) after 1 week and from 0.90 to 0.93 (total 0.92) 
after 4 weeks. 

Vegetative and Concomitant Symptoms 
of Vertigo 

CSSm baseline scores for the fixed combination 
and betahistine groups were comparable (Dunnett's 
test). The fixed combination was significantly supe- 
rior (p = 0.009) to betahistine in reducing CSSm 
over the course of the 4- week treatment period (fig- 
ure 2, table IV). In particular, the vegetative symp- 
toms nausea and vomiting, which frequently accom- 
pany vertigo, subsided almost completely after 4 
weeks of treatment with the fixed combination. The 
significant superiority of the fixed combination in 
comparison with betahistine was statistically con- 
firmed for the vegetative symptom nausea after 
4 weeks of therapy (p = 0.02). 

Vestibuiospinal Tests 

The mean values of angular deviation, lateral 
sway and longitudinal deviation decreased during 
the course of the study, with no significant differ- 



ences between the two treatments (data not shown). 
The values of the parameter 'anterior/posterior shift' 
did not show any changes during therapy in either 
treatment group (data not shown). Values of the 
parameter 'lateral shift' progressively decreased rel- 
ative to baseline with therapy in both treatment 
groups (data not shown). 

Vestibulo-Ocular Tests 

Five patients presented with spontaneous nystag- 
mus (three in the fixed-combination group, two in 
the betahistine group). One patient from the betahis- 
tine group showed a positional nystagmus at the left 
and right positions. Except for one case, the symp- 
toms persisted throughout the study. 

Both therapies affected caloric-induced nystag- 
mus reactions. Under all four irrigation conditions, 
the initially relatively high frequencies of induced 
nystagmus decreased during the course of therapy. 
No statistically significant differences could be de- 
tected between the treatment groups during therapy 
(data not shown). 



Table V. Patients' assessment of efficacy after treatment with fixed combination (cinnarizine and dimenhydrinate) or betahistine for 1 and 4 
weeks (intent-to-treat, per-protocol) a 



Time- point 



Fixed combination 
(n = 30) [no. (%)] 



Betahistine 

(n = 29) [no. (%)] 



1 week b 
4 weeks 



26 (86.7) much + slightly improved 

4 (13.3) not improved 
26 (86.7) very much + much + slightly improved 

3 (10.0) not improved 

1 (3.3) deteriorated 



15 (51 .7) much + slightly improved 
14 (48.3) not improved 

17 (58.6) very much + much + slightly improved 
9 (31 .0) not improved 
3 (10.3) deteriorated 



a Patients and investigator rated the treatment efficacy on a 5-point scale. There were no relevant differences between ratings of 
patients and investigator. 

b The differences in the ratings after 1 week were statistically significant (p = 0.006). After 4 weeks, differences were not statistically 
significant. 
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Investigator's and Patients' Assessment of 
Overall Efficacy 

Both patients and investigator rated the overall 
efficacy of the fixed combination significantly 
higher than that of the reference treatment after 1 
week (patients: p = 0.006; investigator: p = 0.008). 
After 4 weeks, the efficacy of the fixed combination 
was still rated higher than the efficacy of betahistine 
by patients and investigator, but the differences 
were no longer statistically significant (table V). 

Tolerability 

Both treatments were well tolerated. No serious 
adverse events were reported in the course of the 
study. Two patients from the betahistine group ter- 
minated the study prematurely for unknown reasons 
and were lost to follow-up. In addition, two patients 
who received betahistine reported non-serious ad- 
verse events (headache: one patient; abdominal 
pain: one patient). All patients and the investigator 
rated the tolerability of both medications as either 
•very good' or 'good' after 1 and 4 weeks (table VI). 

Systolic and diastolic blood pressures were simi- 
lar at baseline in the two study groups. Neither the 
fixed combination nor betahistine caused any statis- 
tically significant or clinically relevant changes in 
blood pressure (figure 3). 

Discussion 

Evaluating treatment success in patients with ver- 
tigo is difficult because of the complexity of this 
disease and the lack of unambiguous apparatus- 
Table VI Patients' assessment of tolerability after treatment with 
fixed combination (cinnarizine and dimenhydrinate) or betahistine 
for 4 weeks (intent-to-treat, per-protocol)' 



Rating 



Fixed combination 
(n = 30) [no. 



Betahistine 

(n = 29) [no. (%)) 



Very good 
Good 



29 (96.7) 26 (89-7) 

1 (3,3) 3 (10.3) 

a Clients and Investigator rated treatment tolerability on a 
4-point scale. There were no relevant differences between 
patient and investigator ratings. 
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Fig. 3. Mean blood pressure (BP) during the course of the study. 
Systolic (SBP) and diastolic (DBP) blood pressures were measured 
at each examination visit according, to the Riva Rocci method. 
Values for SBP ranged from 90 to 180mm Hg; the mean values 
were 124.50 ± 18.86mm Hg in the betahistine group and 126.83 ± 
20.23mm Hg in the fixed-combination (fixed combination of cin- 
narizine 20mg and dimenhydrinate 40mg) group. Baseline DBP 
values varied from 60 to 1 10mm Hg; the mean values were 83.17 ± 
10.04mm Hg in the betahistine group and 85.33 ± 11.21mm Hg in 
the fixed-combination group. Comb. = fixed combination. 

based parameters. Primarily, the crucial criterion for 
evaluating therapy success is the subjective severity 
of vertigo symptoms tormenting the patient. Never- 
theless, apparatus-based methods are useful for cor- 
roborating the results of the vertigo diagnosis. In 
addition to a thorough evaluation of case history, 
such tools are helpful for establishing the correct 
diagnosis for the individual patient. In the present 
study, both subjective symptom-based and appara- 
tus-based measures have been used to measure the 
effectiveness of therapy. Since VSm represents a 
parameter for the global evaluation of vertigo sever- 
ity and characterises the intensity of the individual 
patient's vertigo sensations, independently of the 
type of vertigo, it serves as an effective measure of 
progress with treatment for both test medications. 

The two active components of the fixed combina- 
tion - cinnarizine (20mg per tablet) and dimen- 
hydrinate (40mg per tablet) - have distinct pharma- 
cological properties that complement one another 
synergistically. While cinnarizine acts predominant- 
ly on the peripheral vestibular labyrinth by affecting 
local calcium ion flux,* 15 " 171 dimenhydrinate is pri- 
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marily effective on central structures, mainly the 
vestibular nuclei and adjacent vegetative centres in 
the brainstem. [I9 ' 20] Thus, both active compounds act 
symptomatically on structures that are involved in 
the pathogenesis of vertigo and vegetative symp- 
toms. In addition, like betahistine, cinnarizine has 
been shown to increase blood flow in compromised 
intra- and extracranial areas. 1161 Recently it was 
shown that cinnarizine directly affects calcium ion 
flux at calcium channels of vestibular outer hair 
cells. 1181 Given the complex pathophysiology of ver- 
tigo, simultaneous activity at peripheral and central 
sites is advantageous for rapid control of vertigo of 
various origins. Furthermore, in vestibular disorders 
of otogenic origin, central symptoms frequently oc- 
cur as a consequence of decompensated central 
stimuli integration (sensory mismatch). I7 * 8) Hence, a 
centrally acting compound may be useful in the 
treatment of such peripheral vestibular diseases. In 
fact, centrally driven vegetative symptoms such as 
nausea and vomiting are frequent and particularly 
pronounced among patients with peripheral vestibu- 
lar (i.e. otogenic) vertigo, [7 * 8] and are therefore criti- 
cal to patients' subjective well-being. In this study, 
the fixed combination not only effectively reduced 
vertigo symptoms, but also decreased concomitant 
vegetative symptoms to a statistically significant 
degree. In particular, the distressing symptoms nau- 
sea and vomiting had almost ceased after 4 weeks of 
therapy with the fixed combination. This effect most 
likely results from the antiemetic properties of 
dimenhydrinate, which acts centrally on the vestibu- 
lar nuclei and the anatomically associated vomiting 
centre in the brain stem. As expected with antiver- 
tiginous drugs, neither hearing loss nor tinnitus was 
significantly influenced by the two study medica- 
tions. 

The antivertiginous effect of betahistine is 
thought to depend mainly on improvement of 
microcirculation in the inner ear. 126 - 271 Betahistine is 
primarily used in the treatment of peripheral vestib- 



ular disorders, particularly for long-term therapy of 
Meniere's disease. 1141 The improved microcircula- 
tion leads to a reduction in vertigo and concomitant 
symptoms, an effect that seems to be relatively slow 
in onset. Thus, betahistine appears to be an appropri- 
ate treatment for long-term interval therapy rather 
than for the control of acute vertigo attacks, a con- 
clusion that is reflected by the results of this study. 
Compared with betahistine, the effects of the fixed 
combination were not only significantly greater but 
also more rapid in onset, which might be explained 
by the joint actions of the two compounds within the 
fixed combination, i.e. the short-term effects of cin- 
narizine on calcium ion flux in the vestibulum and 
its long-term effects on cerebral vasculature, and the 
effects of dimenhydrinate in the brainstem. 

The results of the current study show that the 
fixed combination of cinnarizine and dimen- 
hydrinate is highly effective in the treatment of 
peripheral vestibular vertigo. These findings are 
consistent with those from previous studies, which 
demonstrated a high antivertiginous efficacy of the 
same fixed combination in the treatment of patients 
with vertigo of peripheral vestibular origin, such as 
Meniere's disease, vestibular neuropathy, central 
vestibular or the very frequently encountered verti- 
go of combined peripheral/central vestibular origin. 
In these randomised, double-blind, placebo-con- 
trolled and/or reference-controlled clinical studies, 
the efficacy and tolerability of the fixed combination 
was superior to various standard treatments, includ- 
ing betahistine.' 21 - 251 Thus, the results of the current 
study further underline the broad efficacy of the 
antivertiginous fixed combination, which has previ- 
ously been shown repeatedly to have superior effica- 
cy in the treatment of vertigo of peripheral vestibu- 
lar origin. The dual central and peripheral mode of 
action of the fixed combination represents a distinct 
therapeutic advantage and results in high response 
rates. 
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No serious adverse events were reported in the 
current study, and the vast majority of the patients in 
both therapy groups rated test medication tolerabili- 
ty as very good. Only two patients in the betahistine 
group reported non-serious adverse events. This 
demonstrates that the combination of two active 
compounds does not lead to a reduced tolerability 
but rather has a tolerability similar to that of the 
single compound betahistine. The high efficacy of 
the fixed combination together with its favourable 
safety profile results in a benefit/risk ratio that ex- 
ceeds that of betahistine. 

Conclusions 

In the present study the fixed combination (con- 
sisting of cinnarizine 20mg and dimenhydrinate 
40mg) proved to be a highly effective medication 
for the treatment of vestibular vertigo of otogenic 
origin. Various efficacy evaluations revealed a sig- 
nificantly greater relief of vertigo symptoms com- 
pared with the standard treatment betahistine. 
Therefore, the fixed combination may be considered 
a first-line treatment option for otogenic vertigo. 
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